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indicated that the PP and XX genotypes were associ-
ated with higher bone density, as was also reported 
for Thailand and Chinese populations.10,11 Our results 

are in line with those from the Finnish population, in 
which the pp and xx genotypes were associated with 
slower rates of bone loss and consequently higher 
bone density.13 The differences observed among the 
various population groups cannot be interpreted at 
present. 

With regard to the Pvull polymorphisms, compar-
ing our Bulgarian population under study with pub-
lished data of women of European and Asian origin, 
we observed a clear difference in the distribution of 
the alleles frequencies. For the purpose of this com-
parison we used the published genotype frequencies 
for menopausal european (18% for the PP, 53% 
for the Pp and 29% for the pp genotype) and asian 
women (18% for the PP, 52% for the Pp and 30% for 
the pp genotype).16 Regarding the association of the 
genotype with the presence of a low BMD (LDG), 
our data are in line with already published data but 
a major difference is seen in the PP genotype.

With regard to the XbaI polymorphisms, the 
observed alleles frequencies in our study population 
(LBMD, n=220) differed significantly from those 
detected in other european (10% for the XX, 48% 

Table 4 Forearm, lumbar spine and femoral neck bone mineral density (BMD) in the different XbaI genotypes 

Genotype XX Xx xx XX Xx xx

BMD NBMD LBMD

n 25 113 42 73 110 37

Age (years) 51.1±4.0 50.0±1.6 52.0±2.2 51.5±7.9 50.2±10.7 50.0±2.6

Years since menopause 2.4±2.1 1.0±0.7 1.8±2.4 3.0±2.1 4.4±3.7 3.0±3.2

Smokers (%) 75 60 50 70 67 62

Alcohol consumers (%) 45 25 30 42 34 41

Forearm BMD (g/cm2)

    Distal site 0.519±0.078 0.524±0.125 0.685±0.195 0.390±0.032 0.393±0.088 0,420±0.048

    Ultradistal site 0.411±0.080 0.415±0.057 0.474±0.143 0.223±0.064 0.291±0.107 0,358±0.071

Z-score 0.0 -0.3 -0.4 -2.0 -1.5 -0.6

T-score -0.2 -0.2 0.0 -3.1 -2.4 -1.5

L1-L4 BMD (g/cm2) 0.876±0.015 0.868±0.008 0.861±0.010 0.745±0.174 0.805±0.056 0.865±0.073

Z-score -0.1 -0.2 0.1 -2.1 -0.6 -0.1

T-score -0.5 -0.6 -0.4 -2.8 -2.3 -1.7

Femoral neck BMD (g/cm2) 0.846±0.054 0.873±0.046 0.903±0.031 0.690±0.084 0.693±0.041 0.650±0.028

Z-score 0.1 0.2 0.4 -2.0 -2.0 -1.9

T-score -0.6 -0.4 -0.2 -2.0 -2.0 -1.9

NBMD: Normal bone mineral density group, LBMD: Low bone mineral density group

Figure 2. BMD (g/cm2) of the distal and ultradistal forearm, 
lumbar spine (L1-L4) and femoral neck for the different XbaI 
genotypes. Data are shown as mean ±SD.

Student’s t-test:

Distal forearm site: p=n.s. for xx vs. Xx, p=0.06 for xx vs. XX; 
Ultradistal forearm site: p=n.s. for xx vs. Xx, p=0.02 for xx vs. 
XX; Lumbar spine: p=n.s. for xx vs. Xx, p=0.04 for xx vs. XX; 
Femoral neck: p=n.s. for xx vs. Xx, p=n.s. for xx vs. XX.
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